Oral Abstract Presentations / Osteoarthritis and Cartilage 18, Supplement 2 (2010) S9-S44 S39 presence of carnosol in SC and NSC cultures and highly reduced in both cell cultures in presence of rosemary extract.Carnosol was able to reduce IL-6 production by both SC and NSC osteoblasts at all doses tested while rosemary extract was efficient only on osteoblasts from the NSC area. Both compounds were also able to significantly decrease PGE2 production by osteoblasts from both subchondral areas. In the coculture experiments, carnosol pre-incubated in NSC and SC osteoblasts significantly increased AGG and significantly decreased MMP-3 and OPN gene expression by chondrocytes. Rosemary extract only significantly decreased MMP-3 expression by chondrocytes in presence of SC osteoblasts. Conclusions: In our experimental conditions, we showed that carnosol, through anti-inflammatory mechanisms, was able to reduce cartilage matrix breakdown and enhance its formation, more consistently than rosemary extract, at physiological concentrations.
Purpose: Stem cell-based therapies aimed at introducing progenitor cells into cartilage lesions hold great promise for the restoration of damaged articular surfaces following joint injury or osteoarthritis. Key to the generation of a functional repair tissue is the controlled differentiation into the desired phenotype. To this end microRNAs (miRNAs) may be important molecules that regulate this process. By acting as transcriptional repressors, their modulation during differentiation may enable commitment to a specific lineage by suppressing the expression of other lineage markers. In this study we profiled Mesenchymal Stem Cells (MSCs) for miRNA expression following induction into the chondrocyte (C), osteoblast (O) and smooth muscle (SM) lineages. Methods: Cell culture: Human bone marrow derived MSCs were obtained from NIH or from the discarded hips of patients undergoing joint replacement surgery. Differentiation: SM differentiation was induced by treating monolayer cultures with 1 μM thromboxane-A2 [DP1] in the presence of 0.25% serum. C differentiation was induced by seeding MSCs in aggregate cultures in the presence of 1% ITS, dexamethasone (10 -7 M) and TGF-β1 (10 ng/ml). O differentiation was induced by treatment of monolayer cultures with dexamethasone (10 -7 M), ascorbate (37.5 μg/ml) and betaglycerolphosphate (10 mM) in the presence of 10% serum. miRNA profiling: At various timepoints after induction, miRNA was extracted for analysis. miRNA profiling was performed by microarray (Agilent) or qPCR based assay (SA Biosciences). In all cases differentiation was confirmed by qPCR of lineage specific markers and histology. Results: Among 376 miRNA probes, we noted differential regulation of two miRNAs among O, SM and C lineages. Following SM and C differentiation, miR-7 expression was down-regulated up to 6.9-fold and 3-fold respectively. Conversely, during O differentiation, its expression was induced approximately 7-fold. Analysis of theoretical mRNA targets using TargetScan online software (www.targetscan.org) identified conserved sites in several genes associated with chondrocyte and myoblast lineages. Putative chondrogenic targets were found to include COL2A1, IGFR1, and GDF5, while potential smooth muscle modulators included EGFR1, PIK3CD, IRS1/IRS2, KLF4, CNN3 and IGF1R. Following a similar trend to miR-7, miR-130b was down-regulated up to 3.2-fold and 3.1-fold in C and SM differentiation respectively, while O differentiation induced its expression 2-fold. TargetScan analysis identified putative chondrogenic targets, TGF-BRII, Sox5, BMP-2 and IGF1; Potential smooth muscle regulators included ESR1, TGF-BRII, MBLN1, TGFBR1 and IGF2BP1. Together these observations suggest that miR-7 and miR-130b act to negatively regulate myogenic and chondrogenic cell fates via regulation of lineage specific genes. Conclusion: Our findings suggest that miR-7 and miR-130b, via the targeting of lineage specific molecules, regulate cell fate in adult human MSCs by inhibiting smooth muscle and chondrocyte differentiation, thereby promoting 'default' differentiation into the osteoblast lineage.
[DP1]0.25% FBS 24 hours prior to addition of 1.0μM of the TxA2 chemical analog U46619
BOVINE PRIMARY CHONDROCYTES STIMULATE CARTILAGINOUS MATRIX PRODUCTION BY HUMAN EMBRYONIC STEM CELLS
N. Ahmed 1,2 , D.W. Taylor 1,2 , G. Keller 3 , M.D. Grynpas 1,2 , R. Kandel 1,2 1 Mount Sinai Hosp., Toronto, ON, Canada; 2 CIHR-BioEngineering of Skeletal Tissues Team, Toronto, ON, Canada; 3 McEwen Ctr. for Regenerative Med., Univ. Hlth.Network, Univ. of Toronto, Toronto, ON, Canada Purpose: A requirement of in vitro tissue generation for cartilage repair is sufficient number of cells which is difficult to attain from sparsely cellular cartilage tissue. Thus proper selection of cell source is an impending problem for cartilage tissue engineering. Optional cell types are chondrocytes, marrow progenitor cells and embryonic stem cells. Use of human embryonic stem cells (hES) for cartilage tissue engineering is still in its infancy mainly because the existing techniques do not render functionally stable cartilage tissue. To push hES cells towards a specific lineage cues are required from growth factors, media and culture conditions. Previously we have shown that co-culture of dedifferentiated chondrocytes with small numbers of primary chondrocytes induces redifferentiation in passaged dedifferentiated cells. In this study we show for the first time a novel culture approach where hES cells when co-cultured with bovine primary chondrocytes (bP0) exhibit the ability to deposit functional three-dimensional cartilaginous matrix. Methods: Cell preparation: Bovine articular cartilage (6-9 months old) was harvested from metacarpo-phalangeal joints and chondrocytes were isolated by sequential enzymatic digestion. GFP labeled-human embryonic
